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Background: SO-splitting resulting in magic numbers
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Background: History about 2+, state of 1¢C

Systematic analysis of point-proton distribution radii,
electromagnetic transition rates and atomic masses
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Background: History about 2+, state of 1¢C

-- Deducing deformation length using two experiments approaches

Life time of the 2+ state

Inelastic scattering on deuterons/protons
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Background: History about 2+, state of 1¢C

-- Deducing deformation length using two experiments approaches

Inelastic scattering on deuterons Inelastic scattering on protons
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Background: History about 2+, state of 1¢C
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» The first 2+ state is dominated by neutron excitation

» M, /M, is still not conclusive

» M, /M, is close to the value of %0, where **O is a
good core
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Active target for direct reactions

= AT-TPC: large-volume gas-filled detector 4= target isotopes as well as the tracking medium
= Alarge effective luminosity4sss) beams as low as hundreds of pps
» |nelastic scattering reaction measurements with the AT-TPC coupling with HELIOS field

10240 triangle
pads

J. Bradt et al., Nucl. Instrum. and Methods
in Phys. Res. A875, 65 (2017)
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Proton and deuteron inelastic scattering on °C

>16C(d,d’)'%C and '8C(p,p")'eC inelastic Fitting of Bp
scattering measurement using the AT-TPC 3D tracks

coupling with HELIOS @ ATLAS
Filled with D, and H,: 300 Torr

16C beams @ 11.5 MeV/u NC\\
5000 pps 7'-\/}
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Proton and deuteron inelastic scattering on °C
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» Energy resolution ~ 500
keV

» Simultaneous
measurement of (d,p)
(d,t) and (d,d’) reactions
with ~100 pps beam
within one week!

» Open wide opportunities
in the future with weak
exotic beams

8OO

700

6500

200

Kinetic Energy (MeV)

40 -

35

30 1:

I~
@
L

N
=3
!

=
G

10 §

16C(p,p)eC

a0 60 80 100
8(deq)
— Spectrum
16C Spectrum Fit Total Fit

— peakl
— peak2
— peak3
— peakd

peaks
—— peaks

peak?

16C(p,p)teC

—— bg_break_ln
bg_break_2n

Excitati

" NPC2025, Jie Chen 11



Acknowledgement

F‘ Arconne &
&w 8NAT|ONAL LABORATORY
NSCL FRIB
B
% | @ RCNP
UNIVERSIDADE DA CORUNA
Q?%

DLS NTI

AGO

UNIVERSITY OF

)NOTRE DAME

INPC2025, Jie Chen 15



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

